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Purpose: The hypothesis of this long term prgect is that amulticentric basednformation sysem basd on
four moddes (mutiparametric interconnected dmalttcare databases, data niig toadls, updatedmachne
learningbased predictie algorithms anl user intefaces) will facilitate ard acceleateresearchin oncology.
We cdl this aproach “MahineLearningBased Clinical Research (MLBCR)We performeda pilot
proect in nonsmal cel lung cancer ISCLC) patierts for which clinical TNM stage ishighly inacarate
for the predidion of suwival of non-surgial patierts and altenatives ae currently lacking The objedives
of this studywereto devédop and validate a gdictionmodel for suvival of NSCLC patientstreatd with
(chamo) radotherapy using clinicalfactors.

Patients and Methods: Three nterconneted databasesew mirored into adatawarehous usng a
diseasdased cohort-specifc data model. Thenteedata souces vere a) electromc medcal records, b
imagingand DICOMRT objectsin a RT-PACS and c}reatment inbrmation in a ecord andverify
databaseData from 403 conseutive inoperable NSCC patients, stage I-111B, treatedradicdly with
(chamo) radation wereselected In 82 patientsdata fom Hood sanpleswere availableThe 2norm
Support Vetor Machineswere used tdouild the prognastic modls. Perfomance of thenodek was
expressed as th AUC (Area Lhderthe Cure) of the Receier Operatirg Chaacteristic (ROCand
assesed usngleave-oneout (LOO) crossvalidation The grogrostic model, singclinical factorsonly,

wasvalidatedusing two externa) indepemlert datasetsvith 36 and 65 patientsegectivel. In addition, a
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risk scorewas catulaedandanomogam, whichis in fact a grapital repesetation of the risk s£ore,was
madefor practcal use.

Resuts: The mode] based on 403 patits and usinglinical factos, conssted of gnder WHO
perfamane stdus,forced expiratory voume FEV,), number é positive lymph node statinson PET and
grosstumorvolume (on PETCT). The AUC, assessed by LOOassvalidation, was0.75 (95% CI 0.70-
0.82) while appication ofthe modéto the external étasets yieled an AUCof 0.75 and0.76respectiely.
Splitting the MAASTRO cohott into 3 subgoups, based othe lisk score, esulted inthe identifiation d a
high, mediumandlow risk group. The2-year surival was 66% (95% CBb4%-78%) for the low iisk group
29% 5% CI 21%-37%) forthe mediumisk group and 14% (95% Cb5%-23%) for the high isk group. If
bloodbiomakers wee availablebasad onthe 82 patiets the progiosticmodel consstedof three
additionalbiomarlers factors OPN,IL8 and CEA. TheLOO AUC was0.83 (95%ClI 0.76-0.94), which is
significantlybeter thanthe prognostic model gingonly clinical factos based orthe sane 82patients
(AUC 0.71, 95% CI 0.60-0.87). In conclusion, the moetl, using clnical facta's, successfully estnates 2-
year survivalof NSCLC paients and the peofmance, assessed intetgaswell as in two independen
datasets, igood. Combining blood bomakers withclinical factorsyieldeda significantly beter
perfamane thanusing dinical factors only (AUC: 0.83 vs 0.71). We corcludedthat MLBCR is feasible
Thebottle neckis the avalability of exterral data setsTherefoe, we need to imed in international
standads as wellin multicentricappoachesallowing to recruit more patiets, preferably havig had
different typeof treatmens, and to havejuick access to eernal \alidation data ets
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